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bilayered ceramics is gradually reduced, mainly at temperatures where the permittivity is governed by the response of the layer containing Zr 4+ . As a mechanical joint between the layers, the interface induces stresses during sintering due to thermal mismatch between compositions, thereby affecting the bilayer's electrical properties. Our results show that mechanical interface effects compromise the functional properties of layered ferroelectric ceramics.
I. Introduction
Barium titanate (BaTiO 3 ) is a perovskite type (ABO 3 ) ferroelectric material that has been known since the 1940s. 1 However, it still attracts much attention as a promising and environmentally friendly material for a variety of electronic devices such as capacitors, memory storage systems, piezoelectric, pyroelectric and microwave components. 2, 3 In fact, BaTiO 3 is nowadays the base material for most capacitors, 4, 5 particularly for multi-layer ceramic capacitors (MLCC). In order to meet the technological requirements that these capacitors must satisfy, i.e. high electrical permittivity, low dielectric loss and temperature stability of properties, BaTiO 3 must be modified. 6 Among the possible modifications, the substitution of Ti +4 ion by the larger ionic radius Zr +4 in the B-site leads to the solid solution compound BaTi 1-x Zr x O 3 (BTZx). 7 When compared to the BaTiO 3 , this solid solution has reduced dielectric losses due to the higher chemical stability of the Zr 4+ ion. And, furthermore, the Curie temperature of the BTZ system gradually decreases as the zirconium content increases, while (for Zr 4+ substitutions greater than 15 %) the electrical permittivity peak broadens in temperature due to an increase in the diffusive character of the ferroelectric to paraelectric phase transition. [8] [9] [10] A way to increase the range of temperature stability in capacitors was explored by ), were used to estimate stress of the bilayered samples due to thermal mismatch between the layers. 
III. Results and Discussion
( . ceramics. The fact that this layered design of ferroelectric ceramics doesn't improve properties related to remanent polarization was already reported 17 and it happens because of depolarizing fields at the interface between the layers 27 . . As in the temperature dependence of the pyroelectric coefficient (Figure 4) , it is also possible to associate each permittivity peak of the bilayered ceramics displayed in Figure 5 with the composition of each layer. Figure 5- compositions could be stacked together in specific volumetric fractions in order to design a desired electrical permittivity temperature profile, as done by Ota et. al with other compositions 11, 12 . Nevertheless, two features should be pointed out while analyzing Figure 5; 
IV. Conclusions
Microstructure, piezoelectric, ferroelectric and dielectric properties of the bilayered layers.
